











































































conditions:	Prevail	C18	column	5 μm	250 × 4.6 mm	(Alltech	 Italia,	 Italy)	with	Prevail	C18	pre-column	5 μm	7.5 × 4.6 mm	(Alltech	 Italia,	 Italy);	25 °C	oven	 for	column	L-2300	Elite	LaChrom	(Hitachi,	Japan);	pump	L-2130	Elite	LaChrom	(Hitachi,	Japan).	Mobile	phase:	solvent	A,	consisting	of
trifluoracetic	acid	(TFA)-water	0.05%	(v/v);	solvent	B	was	TFA-acetonitrile	0.05%	(v/v)	at	an	operating	flow	of	1 ml/min.	The	linear	gradient	increased	in	15 min	from	0%	B	to	35%	(v/v)	B;	the	solvent	B	was	maintained	at	35%	for	5 min,	and	then	returned	to	starting	conditions	(0%)	for	an	additional
5 min	(total	run	time	25 min).	The	compounds	were	detected	at	477	and	538 nm	by	Diode	Array	Detector	L2450	Elite	LaChrom	(Hitachi,	Japan)	set	at	wavelengths	between	200	and	600 nm.	The	system	was	managed	by	EZChrom	Client/Server	software	version	3.1.7.






















Bread	wheat Einkorn Amaranth Buckwheat Quinoa
Ash 0.66e ± 0.000 0.78d ± 0.015 3.26b ± 0.037 4.35a ± 0.028 2.57c ± 0.049
Protein 9.31e ± 0.020 13.6a ± 0.050 13.0b ± 0.054 11.3d ± 0.024 12.4c ± 0.058
Fructose 0.04c ± 0.002 0.04c ± 0.000 0.06b ± 0.002 0.07a ± 0.004 0.06b ± 0.001
Glucose 0.04c ± 0.000 0.04c ± 0.002 0.04c ± 0.003 0.06b ± 0.001 0.16a ± 0.004
Maltose 0.07a ± 0.001 0.08a ± 0.003 0.04b ± 0.003 0.05b ± 0.002 0.04b ± 0.001
Sucrose 0.38d ± 0.004 0.82c ± 0.020 1.56b ± 0.061 1.39b ± 0.094 2.20a ± 0.018











Protein	(g/100 g) 1.1b ± 0.01 2.3b ± 0.03 33.5a ± 1.50
Betanin	(mg/kg	DM) 457c ± 4.62 789b ± 0.27 1377a ± 65.8
Isobetanin	(mg/kg	DM) 91.0c ± 1.90 236b ± 1.54 301a ± 24.4
TPC	(mg	GAE/kg	DM) 1945c ± 11.7 3698b ± 10.7 3791a ± 28.8
FRAP	(mmol	TE/kg	DM) 9.4b ± 0.51 27.5a ± 1.26 27.7a ± 0.29
ABTS	(mmol	TE/kg	DM) 13.8c ± 0.00 20.3b ± 0.38 21.5a ± 0.41
Furosine	(mg/100 g	protein) ndb ndb 32.9a ± 0.73

















was	 extremely	 limited;	 therefore	 deglycosylation,	 which	 in	 the	 presence	 of	 β-glucosidase	 leads	 to	 the	 formation	 of	 the	 corresponding	 aglycones	 betanidin	 and	 isobetanidin	 (purple),	 or	 decarboxylation,	 which	 induces	 the	 formation	 of	 different	 decarboxybetacyanins,	 are	more	 likely.	 The








































biscuits	 led	 to	 a	 progressive	 reduction	 of	 furosine	 and	 to	 a	 slight	 increase	of	HMF.	The	microencapsulate-enriched	water	 biscuits	 had	 the	 highest	 contents	 of	 betanin,	 isobetanin,	 total	 phenolics	 and	antioxidant	 capacity,	 thus	 demonstrating	 the	 protective	 effect	 of
microencapsulation	during	the	production	process.	Pomace	extract,	a	by-product	of	juice	manufacturing,	significantly	improved	some	nutritional	characteristics	of	baked	products,	especially	when	conveyed	as	microencapsulates.
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